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MANUFACTURING METHOD 

(57) Abstract 

PROBLEM TO BE SOLVED: To provide an 
non-injecting type window-structure semiconductor laser 
in which the diffusion of Zn from a p-type clad layer to 
an active layer can be suppressed, and a method for 
manufacturing the laser. 

SOLUTION: Since it becomes possible to form a window 
area at a lower temperature than the conventional 
example by utilizing a 'blocking effecf and an 
'extruding effect* by laminating a semiconductor layer 
doped with Si, etc., on another semiconductor layer 
containing an impurity for forming a window structure, 
the diffusion and intrusion of an impurity from a p-type 
clad layer to an active layer can be prevented. In 
addition, when a semiconductor laser is formed by 
leaving the semiconductor layer containing the impurity 
for forming window structure and the semiconductor layer 
doped with Si, etc., as they are, a reliable current 
non-injecting effect can be obtained in addition to the 
above-mentioned effect Consequently, a high-output 
high-performance semiconductor laser, in which the 
occurrence of COD is significantly suppressed, can be 
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mmmm& Lx^mmm^zmm^mn 

** a it Z k SrWSt k 1"5 u— 
£3!KWK«E$-tir, «rl5^1©*»#:Ji<0±»^2« 

nmo>*mz%ttz>% 2 fcgK&ic&i 
WEm 1 a» e>«&E» 1 

sas^ 2 sis©* 7 y ka©±kr<* t,nfcfinti 
t, 

ifia* 1 <D*m#g<D±\zm$.mzmi hum 2 win 

0^»«JS:^t1-5» 2 ©iMIfcg t . 

wseh 1 <o*mm*t>m&% 1 ««a«>7Mtt«ttc 

«Bf+iS«)WEiSffii<offlfflKtt«: r t lc J; o t 

ft) , Be (^<y y ^A) , Mg (v^i/^A) , C 
d RtfHg ©'>£< tt>^"f*V 

ttEK2*ita«>?M4iia. si (fy=>» , sn 

(t-f) , C (£*) , Ge (^Ars^A) XtfTe 

sm*« 1 ~ 3 wrtit>> 1 oee*©*** v— r. 

IS#«5 ] ffigSSttEfi. I n G a A 1 P£{fc£&¥ 

ffiffiSSl GaAs, InGaAlP, A 
IGaAs, InGaAs. ZnSSe, ZnSeitf 
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Z n S<fc >)fc58M>»?>§R;*ixfc^-f tifrfrbttV , 
B3K852©!£ajft®|*, GaAs. InGaAlP. A 
IGaAs, InGaAs, ZnSSe, ZnSe 
Z n S J: VttZmfrhmiRZiXlt^ttlfrfrbKZZ k 
fcfcjSttaSI** 1 ~4WT)xfr 1 otrffi«<0^ 

P 9 * 7 5/ K® k £141 £ n 7 ^ K* t *»*><C5« 

*«S«>7Nft*ft**-&g 2 t ?rg 2 rotf 

SiUS»cl3 wT*a+ 5 IS k , 
8 3 <oiIa^c*5^^TT--/^^Q ! ffli-5 w tic J; 9 WiE^ 
1 w^*lic^$^5B(fffi|g 1 %MM<o*mm 

mmmm\zm $ -err BfrfBS««E^/ie-r5 xs 

If§*«8] fiUEm3ro®ftii, 6f(ia82(OfifegJISf: 

IB* 1 W^*«:S k WSeS 2 «D^#:lSr(^*1-5IS 
» *Zblcmx.1tzk$:mk+Ztt#iS6~8m>i'ti, 

[SS*9lO] fiaiE®l««S(0^)ffi«jlt, Zn (iE 

is) . Be Kyy^A) , Mg . c 

iflE|g2*«S»^#li, Si (v-y=^) , Sn 
(t-f) , C (MR) x Ge (^/Wv=!7A) RtfTe 
(h&ii < 1 1> v vf ix*»Sr#tf r k SrfcJS i + 
<5fl*«6 ~ 9 <Dwf 1 ol;f£®(7)^iJK$:u— tF«o 

« mm 

[51*5 1 1 ] WffiSltlli, I n G a A 1 P^ft^fe 

^E8l<0^*fl:lli. GaAs, InGaAlP, A 
IGaAs, InGaAs, ZnSSe. ZnSe Rlf 
ZnSiO ttZmfrbm#.ZilK.^-f Hfrfrbtt 9 , 
fid?ei2©^ft:lli v GaAs, InGaAlP, A 
IGaAs, InGaAs, ZnSSe, ZnSe Rtf 
Z n S <t 9 &S#a»lbiI&$*l,fclr>-f ft*»*»64« d 
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(000 1] 
(000 2] 

l&JfcroSflfl MO (Magnetic-Optical) tV* 

*-^DVD (Digital-Versatile-DISK) ttVOUffj Z 

St+Sft^il (Catastrophic Optical Damage (COD)) 

[0003J codii, Wit u— tf rofibStJBffi-e v- 
f^ftitJ itfltti, »tttf7***i'~ P*rf£ 

10004] 09-01 114, «c3l5(D^*itro*^W 

10 0 0 5] S=-f, 09 (a) fc*H-J;5fc v 
{b*£$lf9j&fl (Metal-Organic Chemical Vapor Deposit 
ionrMOCVD) &t«t9. fig*S«Tg = 

7 10"C-C, nlGaAs (nlG a A s ) ££ 1 0 1 
±US i (i/'J^y) £K-tf>^Lfc0. 5«m<Dn 
!GaAs/<y77il 02, JBJgl. O/imCOSiK 
r^I no. 5 (Gao. 3 Al o. 7 . ) 
0.5 P^7> Kll 03 (n = 2~5X10 1 7 c 
m-3) , MQW&jggp 1 0 4 . 1*1. 7/im©Zn 
K-^I n 0 . 5 (Ga 0 . 3 Al o. 7 > 
0.5 P*??KJ| (p = l. 0X10l8 c 
m-3) 1 0 5, lJ?6nmtf>Zn K-7*I n 0 . 5 
Ga 0 . 5 PiiflSail 06, 1J¥ 5/xm<OS i K 
-7G a A s V 7*1 1 0 7 Zffifctt&tZ. 
[0 0 0 6] ::t, MQWfltigffil 0 411, 03;tli\ 
if 50nm©Ino. 5 (Gao. 5 Al 
0-5 ) o. 5 P*^ KJgt, HJ6nm©I n 
0. 5 Ga 0 . 5 P#Flil£4nm<OI n 
0. 5 (Gao. 5 As 0 . 5 > 0. 5 PIWS 

raWI no. 5 (Gao. 5 As o. 5 ) 
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0. 5 P*** Kl££«lLfc«it£*r-fS 0 
10 0 0 7] fcic, *r-<o£g8ll8EK¥firlc 
MiLtf «S#»& 2 0m m<DMn95$rj$o,fc 5 h 7 -f 
7#<DS »O2ll0 8«rfiS|trflI|[2 0 0nmt^5 
ipl-itSlU, r<0* h^T^CDS i 02ll 0 8Sr 
v^^iLT, t*-y b*yf-y?\Z£*). S i 
GaAs*-f5'7'il0 7S(rZnK-7 , Ino 1 5G 

ao. 5 PiiS^li 0 eZx-yf-yftZo 

10 0 0 8] 1219 (b) K7jH-«fc5K, Znttfc 

10 ffi«ll OfcJMI"*, JMfcttKli, itSfifSlCZn^K 
-^JtvfcGaAs 109«:SiO2ll08<DM 

sH3#ffl&+DMZn (5?/fyUffifB) O^afEUftlS 
KT7--/t-&#) 3 O^Hffi-f. r<Dr=-/HCj; 0 , 
MP65<DMQWSICZn^t£fttT, ZnWill 

[0 0 0 91 ^X09 (c) IC*LfcJ:5K, pSG 
a As 1 0 9£*y<?>?iz£*>m%L* Si02ll 
20 08C5lPgl:Zn K-^I no. 5 (Ga 0 . 3 
Aso. 7 ) 0. 5 P^7? Kll 0 50ZnJ£8c 
<m.%:l 1 0*BtiJ$-&5. 
[0 0 10] rog, 09 (d) U^LfcipfclS i O 
211 0 8 *r&9l&#. S i K-7G a A s 1 0 7 SrS 

* h7-f^S i 0 211 1 l4r«ffi»w»L"Ca^-t-5 
«fc5«&£-f-<5. S i02ll 1 lOtSll, 0flx.ff<g 
4. 5Mm-C*S2 00nmf:-t-2>r.ti5T?#5. 
[0 0 11] &K, 010 (a) ic^LfcJ:?!^ *h 
30 ^-T^iOS i02ll 1 lfc-r**fcL"CS i K— 7* 
G a A s 1 07iZn K— 7* I n 0 . 5 (Ga 
0. 3 Al 0. 7 ) 0. 5 PHOeiaiy^V 

[0 0 12] $e>K, 010 (b) l'^Lfc«fc5l', 7. 
h7Wy#iS i02!l 1 l«rv**u;l,-C, pfu 

0. 5 (Gao. 3 Alo. 7 ) 0. 5 
y Kl 1 0 5 Sr U y i?^ h y^Jg^-fS,, y y S? 
O^-iSfeli, «BJx«, m>*nm. 7 lira. V y 

b'<r>m$o. 2 5»nM.b1rZZbW% 

«» 5 0 

[0 0 13] fcfc, 010 (c) I^Ufci'jlCS i K 
-^Ga Aata^oyiril 1 2 £ft 1 /j m±iay 

[0 0 14] tLT. 010 (d) iC^tfciplC. . 
^ h7-f^»S i 0211 1 lSr^s^V^fciOSt 
011 (a) «^LfcA5l-S i K— 7"G a A 

•no, 5 (Gao. 3AI0. 7 ) 0. 5 P* 
77 Kll 0 5(0^ ~si?xhyj-7±mm> Znttft 
" ®«cl 1 O&MQUbtZpMl n 0 . 5 Ga 
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0. 5 Piifl:SSil0 6*5gaufc»i:/f?>. 

[oo i 51 011 (b) ic^ufci^lcpS 

GaAs=^^H (n = 2X 1 0 1 8 cm-3) l 
1 3Sr3/imSSJgfi£L, pffi!lfl;S 1 1 4 b UAu Z 
n/Au£nffl!imffil 1 5tLTAuGe/AuSr^n 

[00 161011 (c) «*, roipictT^tfc 

Zntt®[(C«t5«^l 1 Oj&SJgtfSH, iOBLL-C 
It, pM I no. 5 Gao. 5 Pill;$&® 1 0 6 
«rj>£-fK, ZnK-yino. 5 (Ga 0 . 3 A 
• 0. 7 ) 0. 5 Pf9y Ml05£p3!GaA 
s=f^ Ml 1 3ir*sftLTV^. rrofc*. 

u$x\mm<o*> k** y^i^iv^»^fofi 

[0 0 171 r*VlC*tLTv Znm.m.1 1 O&fl-© 
y y h 7^ ?M:lcii, z n P-7 I n 0. 5 (G 
«0. 3 Alo. 7 ) 0. 5 P^7yKgl05 
ip!GaAs=^^ Ml 1 3<Dffi|C«p ffl'*> K¥ 
Viy7**A'¥~i:ftopmi n 0 . 5 Ga 0 . 5 

p >§«$as 1 0 6 ##£1- 5 s t ic * 9 „ nffitmM, 

tt, Z n ttftfc J; 5 &mmw& $ ftS. 

[00 1 81 

[5S9J;M?fcLJ:5i:t$SiBl tA>U ±56Lfc*^ 
frf— PlCttlr«?fi. Zn&ftigKfcvvt&^j&itfl- 
w&tei let z n L, «Ht^*ftf i: ^ 5 OUtf 

foot, -t-zj**,, ro«tpic^$^fcjgffi^aA« 

a©*fe*»*i'— FTM:, 09 (b) fc*UfcJ:Jfc 
p+ GaNll0 9SrS iO2ll0 8(OMnSSICg 
JRWfc/i&SU fi^®«fc®ftWlCZnti:8c3-frTM 

JKfiS1"5. L*»U pSGa Asjpl 0 9©>fcftfcZn 

■C, ZnK-^lBo. 5 (Ga 0 . 3 Al 

0- 7 ) 0. 5 P^7yKSl05t$tSn5Z 

n*S, MQWSfflfl 0 4*£ta;»-*-3„ *Ofcft, 

[ooi9i *m\t, t>>t>>z$mommc&<5^xt£ 

ft t> ft btis &m%<o*mt* ls—fRtftaMm&t: 
®&:tZ>i><r>X'hZ> 0 

[0020] 

Zn&fftli, Si8Sp®Ga AslSr^g$*T=-/W 
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■t-^rtlciOftp. #3§lfl-Cli. ZnSr^WUfcpS! 
GaAsJ§©±KS i ££tfnI!©Jgfr#g-f5;:£ 
■C, niiroZnffl f^as/^^ftj ICfc>K 
ettl«ffl®«^©Z nS£StSrai:WlCft/ < C 5 r b #X 
§5. LT. DH (double-hetero) ffijglC 

*^tpl^7j- M^e>J£tei^©iUB^ nteft* 

•0 [0 0 2 1] Znlti:(Dfc»IZ^i-5pSG 
aAsfiS i K-^Ga A s Jf*r-5r©* £8 LT¥$ 
fSr^**Si. .SSffilcfc^TifcfrlSjOp n& 

[0 0 2 2] irtifrh. **W©JN|«cw— Ttt, igffi 
SOME !f7tSrttffl1-56i5»l-» 1 mnmawm 

mm\zm.Aisixxttzmms tte*«*RMft 

20 sw^^fet^-f 5® 1 <r>*mwm t , tfjfss&i©* 
wwiicMft \^xm.mm t ammo** ^xtuws 

[0 0 2 31 ±IE*fi£lC«tHtf s &m^<DZn<Otm 
&tkmxm\ J^tt®ffiSfc:m^Ti8»&££flM1-* 
w b lii ♦) &H*m8E#tLM8i£ t#5 w t AJ-Ct 5. 

[0024] *»w©i|y»»u— 

m^tixt£immmKitm^—fxh^ 

99IE^l«mS^*£«j^^*^5MlW^fr 
l^SlRWlcai £-ti\ flUES 1 O**^l<o±lcm 2 

[0 0 2 5] iffifitfifelCto-Cfc, tS^ZnWlS 

ittttmv &-o%immzii^xm&&M&t+ 
5 r t ic«t <o mm*m#&xy>g: t»s r t *s-c# 

[0 0 2 6] X&WnmKf-Wt. S« 

MIBS«±ieiSitbixfc^2*«S<o^5s/KJi 
ME*2W«9o*?y Kl»±KR«t6*tfcfiStt 

•y mnuzmmtmbm 1 mao^ff*^ 
%-rz>%io*mmb. ti\&%i<o*mm<r>±.£M 
&mcmi bum 2 &m®v>*mv>&$Gt m 2 ©^ 
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[0 0 2 7] ilEfcjfclCfco-Cfc, &ffit&^<DZ n<Dtt 

5 w fc t J: 5 ratt«tt#&A8MKt>tt5 1 fc 
5. 

loo2 8] ;;r, m &©*!*# i'— Werner, 
*nMiw«H©***i*, z n (sa) , Be <^y 

!)•>£) , Mg (-r^*5/5rA) , Cd (*KS*A) 
&tfHg (*«) ©'>/*< fctV»-«M»»***, WSBSS 
2«Mtffl©**Mfett, Si (fJJaV) . Sn 
■f) , C (ft*) v Ge RtfTe (t 1 

/ww) ©'>/jKfckv*rftA»*£tft>©i+*Uf, mm 

[00 2 9] fflEiSttJitt, MQW«it©J: 5 ft 
I nG a A 1 P3fcM^{tt>E>fcSffl«fi** 
U BiJtelg 1 ©¥8ftl t fliJlSm 2 ©¥£fcBl*, G a 
As, InGaAlP, AlGaAs, InGaAs, 
ZnSSe, ZnSe2fctfZnS<k»ft.5i¥A>e>gft;* 

5. 

[00 30] saw©**^— ?©««;*& 

7 v K!ia»bfca«lfc«r» l ©jfcgiaglcfc^ 

©#$#Ei, S&2iJMSS©**«8!l££#-fSS&2©¥ 
»freiSr®2©^SfiS^t}^rJtafr5ISi:» 0 
3 Ojafilifcv>TT--yi'4aS1-?> r i: lc X *) Bftfi* 1 
©¥»fcl£-£ir$*t<5llfrKS& 1 W^lOTFMMtrttC 

[0031] ±K*J*fc.fc*Uf, «^©z n<ora 

[0 0 3 2] j|tjESg2©fi!c£fflai±, MCfl$i 
©ftftttft* 9 LTfc. 
HCfiV&opfi*?? Klfl><bfiH4Jf^©**fc$&i©i2; 

[0 0 3 3] B9fESS3©*l£li, lftf2Sg2©#ft 

JMUiWfcKffnoo pI^Ty KSA»C>fiH4!^©* 

[0034] ime£«**#j*-i-sMex&ft>tt 



fc. AflfE^l(0*»{*Si:BiIiaB2<0*»(*lSrBfe*i- 

[0035] tft, mtftimwsKo^mmt, zn 

(Sfi) , Be HSI !J ,-Mg 
M > Cd (*K5*A) XtfHg OMR) <D'J>t£<b 

, Sn (1-f) . C (M») . Ge 
MTe (r/ww) ©'>fc< it^-fix*** 
£tft©ittlli, ^ffi«c<OJ^fi£i:, r^ny^jftJRj 

[0 0 3 6] ttG&ttlli. MQWtSitW.fcp/.e 
I nG a A l P£fc^¥*tfe»>b&saifll&** 

u tnejfi i ©**fti k Kit&m 2 ©¥Sfti»*, g a 

As, InGaAlP, AlGaAs, InGaAs, 
ZnSSe, ZnSeK0ZnSJ:9&&ll*>&9ft£ 

5, 

[003 7] 

[SS9!©»S6©J&tg] KT, @SSr#KUoo*|SW(0 

[0038] (S& 1 ogftoMK *■*". *3SW©SR 1 

li. Si* K-7Lfc#*fM. trWI** - k fcJ: 9 . 
f&£9tM?Zn*ttft£*. ISttJI^aZnOit 

[0 0 3 9] El 3 ft, *4t*fttt£4>d*S Off 

5„ r*lb©&m@li, 09(a) 75M01 1 (c) \C 

[0 0 4 0] «Hft«B©»jRKov^X, 
tWT©*D<1?*)5 0 

[0041] *»JS^!Scot>i:o(0!|#»^l±, B l 

(b) cusivcv**.- i-ftt>*». ^ni&mm^^x 

li, ZnSrttfc$*5fc»©Zn K-7*Ga Asl9© 
±»c, S i«rK-7'LfcGaAsg2 0tra(l$-frS. 

ft**T««*10t:»J«i-6. 
[0 0 4 2] *5S?q#tt, 3*e©!*«M*W©£*, r© 
J:7CZn K-7*Ga AsS9©±lwS i K-7*Lfc 
GaAsl2 OS-ail^-frSt. ZnK-T'GaAsl 
9*>P>T*IC|6)*»5 Z n©tt»!JSffiit$ii5iV^a* 
Sr^V^Lfc, otD, Si K-7*Ga Asl2 0Sr9 
S$*«^4fc,to-C, Zn©T^ri6l^©tt:SlcSrR^lc 

*5-C%5„ ^r©^*i:LT, pl??y KJ|5A»6Ctt 
!4^©Zn©iiA*#i8L, WiOSUfttKCrfc* 

[0 0 4 3] 04tt, *JtH©Zntttt#$J:tt*©A' 
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ftt4tfc«Lfc^7 7S-Cfe$. -tt£t>^ HUHOffi** 
ttftttiBS-Cfe ►> . gttliz n Wttt&ftSrSt. Z n & 
\6&Mb%X.1tW&. Z n Y—ZfG a A s StD^Srffll^ 
T7^-/u£t*J:5ftfle*&ffilctt^-C. Z n h'-r 
Ga AsSW-hKS i K— 7*G a A s @£f8® &-&T7 

[0044) ;:<0£5i::ZnO&»dsffij|£ix.5y>i : o 

OSffett, Si K-/GaAsf2 0 5 ; i 

ICfcoT, Zn^^OttfC^yns/^tSri^T 

*>, S i K-7*GaAsl2 0£«l;*HH*K«ffi£Ji 
W*1te*«-e7=-/l>«lrt-i: , Z n K-^G a A s 
S9fc£i*i5Zntt. T^KlSj^oTtiftSr-f 

Eli 7 1 0 < CI£:*3V*-CK]10 2to r r iffifcTiS^fc 
»» GaAsl9©*ffi|c*5«tS#^^»»c4i*5 <> 
Lt\ GaAsg9<DZnj8a#(£TU T 

[0 0 4 5 J mfCStLT, *HJSjgffit*5t>Ttt, S 
i K-7*GaAsi2 0«:i9[l$-t5wi:»C < tO, Zn 

rfltt, =F*6fe-C$)5ZniS i ili, GaAsft*} 

il5„ o$t> v GaA8l9»C-&#Stl5Znli. J:* 
KH&T*Ga AsE2 0«>IIIgHM' h#S i |C<fco 

y^SitSo LT. Zn»S«OteTI*€r?> 

1\ T*(6j^WZnStg:^3l5«k0t®i : I^C$-fr5 

[0 0 4 6] wlxl^ADx-C, S i K-^GaAsl20 

$?>*vai:if«a$ii2i (#LfflU&&) . t**>*>> S 
i K-rGaAsl2 0SraU*fc«8|-CT=-^ 

&tb. G a A s 1 2 0 K££;h,5 S i #T<H3fcB!&t 

SZn K-:/GaAsl9K&1ftjSAL.}:5i-rS, + 
S i bffi-<OIim<M hSrfii65Znfi, Si 

ir}f$it5««ifj:t), T*^«>ttlt*IHl*it4. 
[0 0 4 7] *^Wt<0*SllCj;lili. S i K-T'Ga 

Asi20CS i (Di8Jt#l o 1 6 cm-3g«*>SV 

[ 0 0 4 8 J *fc, *«9}#©fcW©ifc|l, S i fiWfc 
t>. limiM h*£A5K-A?:/h£L-CSn ("f 
■f) , C . Ge (VA^s-V*) , Te (r/U 

®m<D®&im<!>tiZzbtft>il^tL. 
OfcJg&r*fcfelc&tS$tfS*li«&i:LTIi, Zn<D 
ttlKfcBe (^yy-^A) , Mg {^?*i/<>J*) . C 
d (* KS*A) . Hg <DV>fii7K 
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tib&H8.*£t>1tX%^i>ZbiiX'%> ^-rti<ow,&\z 

*j mzzbtfvzz. 

[0 0 4 91 Zn K-T'G a A si 9 t S i K~ 
^GaAs®20li > «"f L1>W**-C*)Si&»tt<e 

DWtflt, Ga AsfcttfcjgSlvf, III-VBHb 
&®m*t:toii>b1-Z&n<r>tmt:m*SZb&*I& 

Xthi>. 

io [0 0 5 01 ftfc, InGaAlP. AlGaAs, Z 
nSSe, 4fcliZnS e%fflV>5£, GaAs£l3l£ 

ICfe, InGaAs, I n A 1 G a A s fc£VMSZ n S 
*fflv\fc»#t>. G a A s ifc*Jfc»©-f*i;4S/h$ < * 

[00 5 11 EJUfcJBtfJLfc.fcSfc. *3895K.fcixtf, S 
i*^3rK-yLfcGaAsS2 0*aS$-fr«wi{c 

ZnaTX^&ltt.Z&miSltZZb&XZZ. 

«9x«, ft3fSli7 1 0t:t?<DT=-/^£.®-Cfcofct 
ois, #38911;: .fcfttf, 6 5 0 < Ct?OT--/i'-CJgfi£-t- 
' ZZb#?ZS. ^-OifeStLT. p^.5yKl5*>6- 

[00 5 2] 0175S03Sr#figtoo. *JHfe 

[0 0 5 3] ST. 01 (a) #«S^JR 
^ft^fi (MOCVD) feJCiOx «ll^«ffifefiia«7 1 
30 0"CTnSGaAsS«l±|C^±«S iSrK-tfy^ 
L-fcS i K-/GaAs/<j/7ri2, Sil. 7//m 
OS i K-7"I no. 5 (Ga o. 3 A 
10. 7 ) 0. 5 P*?7K13, Sttl®«4, 
JBffl. 7/im(0Zn K-7*I no. 5 (Ga 

0. 3 Al 0 . 7 ) 0. 5 P?5?KI (p = 

1. 0X10l8 cm -3) 5, l)?5 0nm(DZn K 
-^In 0 . 5 Ga 0 . 5 PltHiS,^ 
0. 5 /i mO plG a A s + y 7*1 7 *Mt5. 

[0 0 5 4] ;:t, JSttS««4tt, 0S];ttf5Onm 
40 CIn 0 . 5 (Ga 0 . 5 Alo. 5 > 5 P# 
U 4 FMbs f c! 6 nm<D I no. 5 Gao. 5 P 
^Fiif$4nmCIno. 5 (Gao. 5 As 
0. 5 ) 0. 5 Pfl®lS:X£»-aifC/i^MQ 
WJSttSf:, Iff50nm051 n 0 . 5 (Ga 0 . 
5 Al 0 . 5 ) 0. 5 P*2*^Klfc*»bft 

1 0 0 5 5 ] $ bic u— if nx&mmmcwf 

lcfi«]^.tfSgffi^b2 0/im(D§gpa5Srfipo < t:9lc^ h7 
'fT'^S iO2K8*f3f!lx.tfl)?2 0 0nm£^5J; 
ao o^mmti. *LT. ;<D^ h^'fT'^OS i0 2K 
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f-yf+Z. $?>|C X Br (^dA) Iiyft^l: 
TS155 0 nmOZ n K— 7*1 n o. 5 Gao. 5 

[00 5 61 Bl (b) fc*H\fc5fc. MMfM 
OCVDSI^J;*). BfJtEMOCVDfi£gLfct7x-/N 
IC, Znfc5X 1 0 1 9 c m~ 3gU: K-fcVy'Lfcp 
!GaAsi9iS ilrSXlolScm-S^K- 
tV^LfcnSGa As®2 0=S:a^fi£fi-r5o r<0 

Tg 2 =6 5 0 < C»CT^LTS iO 2 ^^^8«0^ 

[0 0 5 7] figftjtgtlSICTi-ywaglr-C 
Zn*pS!GaAsl9 ;!>>£> fi&£&&@@$4 

MtfcftS. Sf^SriiplGaAsi 
9 <D**fi£ft L v T=-/w LZ n fcffittJI^Kifcft-t- 
ft«fttt#AJMafcPlW&ft<&Vtfc, Zn&lfe 

nK-yino. 5 (Gao. 3 A1 0. 7 > 
0. 5 P95? Kl (p-1. 0X10l8 c 
m-3) 5A^Zn*5 M QWffittJi4lri2:»L-CLS 

[0 0 5 81 *^WlC*5V^«i. S i K-7*GaAsl 
2 0SrZn K-P'Ga Asl9W±»c8il$-e:Srtlc 
±oT, Zn<0±*^rol£fclC»^-5 fT'D'^Mj 
fcT*~©*fc**«Ht**6 r»UWUft*j t^e, 
H5o LW-ot, t1&&<DT--A<V pMG 

aAs§90Z n Sr&ftS-rCfcWSE 1 0 
P*yy Kl 525>?>«tt®4^(DZnWa;»tt*:*ilC«l 

[00591 ®V>T. 01 (c) K^-f«k5lC, p®G 
a A s 1 9 i nMG a A s 1 2 0 Sr^yf-y^l' .t •) 

ZnK-^Ino. 5 (Gao. 3 Al 
0. 7) o. 5 P^yyKSSCDZn&ftgMgUOSr 

[00601 8:1-. El (d) IC^Lfc<fc5K, S iO 
2-7* ; 5' 8 plGaAs§7Srgtii$ffc 

tf> 464. 5/imtg§2 00nm(D^h7'f7 , ttSi 
02JI1 l£S i K-^Ga As|W h?<f7tt«>H 
PSPt*fLTiI^-r5J:5lc^-t-5. fit. C©S 
i0 2 H l&-?Z?b LT. GaAsJg7tZnK- 
7'Ino. 5 Gao. 5 Piitt&&S 8 

[006 11 02 (a) lc*i"J;9lc, ^hy'T 
74KS i0 2 il l&^^lCLT, ZnK-^In 



(7) 

0. 5 (Gao. 3 A1 0. 7 ) 0. 5 
y KS5«r'J h7^y^ld-yf->^1"5„ •to 
^ftli. 01;ttf, y -y ^46 5 M m, 9 y *<Di?£ 1 . 7 
dm, !> y^PHM KWiSSO. 2 5^mt1-5ri:i5 

■e #5. 

[006 2l 02 (b) nlGa 

As (n = 2X10l8 cm -3) WtL-f*y9M\2 

io [006 31 122 (c) |w7j*Lfc<fc5U:* r-y-< 
T^OS i 0 2 Jll lfr^y^V^K^Slim^ $ 
P>K1, S i K-/GaAs 7 Sri y^vn:.): 9 
< r£Jcfc«J, 132 (d) fc^LfciplC, P*7yK 
®5wy y^h^-f^Ktt, Zn&ftlgfclOfcK 
OSRil-SpSi n 0 . 5 G«0. 5 PSttSBl 
6a5RffiLfctt1®fcfc5 0 

[00641 wO&. 03 (a) IC^tfciptwpaG 
aAsaV^ HJ§ (n = 2X10l8 cm -3) 13 

$r3jtm}&SU ptfj&£l 4£LTAuZn/Au> 
20 nflimffil 5iLTAuGe/Au«:-t-h<'?*v^t 

. [0 0 6 51 B±RflLfcJ:ifcLTfraLfc*»#»' 
— fli, 03 (b) fc*Lfc±5fc, v— yojftfflWS ■ 
aBiC»ZnttftlcJ:SttWKio^Aiii-C«9, t 

eflLlvCii. plln 0 . 5 Ga 0 . 5 PitM 
S6#J5e< Py*?«/ Ki5iZn K-T'GaAsay* 
9 Mil 3#ttL-CV«ft. w<Ofc», dO«»-CI*Wl 

K*9«tt#*|lMSJlS. mi^WLT, ZnltttWI 

Zn K-^GaAsav?^ Ml 3 iOWK'piai'O' 
K y yai^/P^f- p M I n o . 5 G a 
0.5 P««»»*6««#aEt«CiKJ:9, flttt* 

[0 0 6 61 S&lc, **rattKJ:*M2. 8*<fcvi 
<SfiT-Z n Srfeft**T«ffltt 1 0 Lfcfc*. * 
40 5 y K«5jS»&ffittStM4~©Z nOttft£**&fcfli 

[0 0 6 71 HStt. *»WOJMM*:u-1l , fcie*o* 

tilffll 4-roZn c0S^.fc' Lli, »2&V\ 
[0 0 6 81 -tW^*i:LT> 
oo U— !fK*Sk»-CHWifc*oTV^fcI th^l opOli 
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[0 0 6 9] *«WIC<t9#?>*Vfciigii»aASSfflj§ 
iMIftl'-lfli, &®$g8 0 0/inu *hy><y*l5 
din, lfflffiKW$10%, SSSW^9 0%»C-C, «fi 
Kftl±Kff«SiS!3O6 8 0nmT?«SL, 2 5 0mWJ 
■c c o d <o?&4© i ■> r. t frsm £ tlfc. 

[0 0 7 0] £fc, Jt*«fcLT, «*©#ttfc«GV\ 



14 



Mffttft (87010, 50mW) 



* S i K-T'G a A s ® 2 0 fctttf-fKnttattifte** 
li, Rtt«C»l/t 8 ~ 5 n mS£»B«g«9fc-f ixfc. 

[007 1] art, #«W<&¥$#i'-iF£tt:«W© 
. * [00 7 2] 

4 0mA^T 5 0mA 
180mA 200mA 
2 5 0 raW 2 0 0 mW 



[0 0 7 3] fcfc, *S5te03-CttS i0 2 T**8©M 
Pe5lCZn«r2X l 0 1 8 cm-3EU;K-f y^Lfc 
P§!GaAsl9£iIftfifegU •t<Dffe7=-,H&Jl£ 
JP;tT. Zn«rpS!GaAsJi9*>e)ni!^75' K®3 
©&**-C&gc£-frT, ZnttftgUaclO*J&fi£Lfc& 

*\ ' . 

[00 7 4] *fc, *JSifc»*fc*JV»TI±. MOCVD 

&fei££Sfti$icl$£i-.5i;g, Si0 2 ^-y£& 
*> & < ISSr^ < »J* ©Mig^filJC J: o "C3IW LT A 

[0075] LA»U ClilP><D5Ve, plGaAsi 
9 fcfigg U -eO±{C nlG aAs|20 fcil&WKfiS 
ftLfc*>4T=-A'U -4xf>©J5eSl9, 20&*.y 

#*4LTIi, BC l 3 ^C l 2 £&«>i-f.5£S<Z># 
[0 0 7 6] .Lfci5o-C, MOCVD£glC$ftfc*lt-e 

[00 7 7] (|g 2 WHfeO^tfi) fclC, JM8§H0>8 2 

(i, ZnSrtt®St5fcl()©Zn K-7"GaAsJ14, 
ZO±\mEZitt>S i S- K-^Lfc¥iJMW14£l&* 
-fr-fic, ^r<OSSSILX^*«:u— tF?r^1-5. CCD 
.fcSK-ttUf, S ico r^Dy^r^ftj Rtf fJfLHJL 

$£*v, #&A3b*£££l.oJS£|c#5;:4j}S-Ct 
5. 



[0 0 7 8] 06 7SM08li, #3»«SKa»a»5««l 
5. iilfcOflfcOtt. 01 (a) 75M03 (b) 

lcii|ii-(0^f-S:MLT8¥jflii<cliiWli€Ki-5, 
[00 7 9] ttSLfcffllOl^tt&'O^flftAlCo 

(b) ICftLfcJ^K. ZnK-/GaAsg9(0lf 
Sr^»<-|-6r;tisa*LV\ G a A sJB 9«rj¥<fi& 
ft£*54, S i0 2 ^X*8<D±Sffc:$g!JliJL-Cfifcft 

(08 (a) ) tCiJItSpHGaAsaV^^ hSl 3 

<os»a^Bfesa5«L</i5^e>-c*>5, tot, 06 

(b) IC^Lfc<tplC, Ga Asl9©±®AW**8 

tt, S i K-^G a A s 1 2 0 tolMfr 9S0>h 

[0080] 06 (b) td^LfciplCZn K-^Ga 
AsJl94S i K-7'GaAsS2 0S:fi£ft$*, T- 
-*LTeWKlO**rtl,fc»C, r^f>©Ji9, 2 

oj&xy^v^^-fr-fiiis^iifes,, i-/it>*>, m 

6 (d) ^UfcJ;5»-xh7^7'^©S i0 2 ll 1 
Srv^^iU, S i K-^GaAsl20tZn K- 
ZfG a A s 1 9 t X h 74 y f >7HrZ>« 

[008 1] ^UT, 07 (a) ~ (d) (C*Ufc«t p 
Vy>Jx\-7-<(7°*WttfLU niGaAsfjE^D 
y^il 2Srfigg$*, s i 0 2 ll lSrK5*-r5. 

[0082] 08 (a) |C^LfeJ:9(C, n® 

GaAsI»^ny^ii 2«rfigg$-fr, pffi!l«gl4 
i: nifil 5 &J&(£LT#$#U-¥as£f£-f 5. 

[0 0 8 3] £JLhiftlELfc.fc9K, *HtS^«llw*5V^-C 
t, ZnK-/GaAsg9CO±l:Si K~/GaAs 
l2 0Srai$-fr5ri:lcJ:o-C, f^n^» t 

rflUtiU&Sj aJftfeit, tejt-CZn«rllt«$-li:-Cffi 
ttl^O Z n wit Ale J; 5 ftteo&fc&K C w t * s Tft 

[0084] *%MWmzl;titi, 08 (b) 
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fi&Sft, -t<0±*|Ct>V»Tli. ZnK-T'pSGaAs 

®9iS i K-7'nSGaAsS2 0£dS«Ji$jVCl' 
— !f©ib^/^r^*|fi){C*fL-CaS»*|fi]<Op ngE^^ 

[ 0 0 8 5 1 *5SW#OK^(0^*lC«tiv« % * 1 Hffi 

§6 8 5nmtC:fctt538gLf ^filii|!-j3 6mA, 7 0 
X: 5 0 mW-C<D»^«gEli 17 0mA, S^W^It 2 8 

— f <0ibfftS#-C$>5 2 8 OmW|cM?>$-eCOD<7>38 
[0086] £t.L, A#ffl*#JS Loo*«?i©^a© 

10 0 8 7] £l±ttWbfc*flc«K:*IV^TI4, 
fflmm 4 It, MQ WSftl fc %U4 KB fc J: 0 ift* L 
fc#. MQWfi«Mi-ett*<iMiofiHtJl-efcJ:v\ * 
fc, ^ KJItt*<"Ct>Av\ t©*mKov»xt>, ££ 
81, 9?9*Mti9 K** y 

I o o 8 8 ] * fc, &mw t t-cawf 

(008 9] 

loo 9 0] *1\ *s69nc«ttuf, 

*J fc fftLHJUbSj tSr^JfflL-C, THMotttRfr 

tt«TM«*r#j^*rfc#TOi:*0. pgyyy 
KJBJb>e>ffittJB^<OTttftl<Ofe» • ftASrKCr fc*-ff 
*«. ftfc&flfm, p*yy Kg*>e><DZ nitft*s«i 
SlT?t1\ BSLftV*I th, Affllttl op<DJS 
*, &fi©f§j£ftte, 7^7©giM(fc. COD©i£T 
tav^XV^fcoicStUT. *»WKJ:ii«, I t h, I 
op ttfttafc-e-f. 9-f7tWift 
<, CODt>fiTL&t\ 

[0 0 9 1] *fc, *$e9Jlc<fc;h,tf, «flHS«r«Ai-« 

s i ft?* K-y tfciMWM t «o**au*« 



(9) 

fttLT. COD0S£fr^K*MLfcft{itfj&ttflB 
[0 0 9 2] &L±U%L1t£i\Z, *JMHfcJ:*ltf, ffi 

[04] *!8WOZnttlS*-&t^J(5<0*teiS:H:eisU 

fc^y70-Cfc3. 

[05] *m<o*m#i'-iFkv£*<oi3mz£z*m 

20 [06] #89J©$g 2 ©HiSJg«K*»*»5iS*jt«>^i» 

[0 7 ] #3e9i©Sg 2 o.£lbMfi£a>ft>«fttt&©¥* 
flc v-f <O8ajg*SSr*-t-S8PXS^m0-Cfe 5, 
[08] *36W<0*2tf>H«Jgt8lc:«^»«*#jtO** 

[09] a*©*«J6©J|M»flcu— 9 , o«36*|fe*:«i i 
®85lS^«0t?fc5„ 

[010] fi6*<o«*jt<o*^U'— rrofiSif^iSfeSr* 
t"SSi5lS^ffi0t?fc5 o 
30 [0ii] ft*0ftflt&e¥*tt !f offilit^te^^ 
-rggsrs^m0-c?fo5, 

1.101 mm 

2.102 /<y7rl 

3, 103 nSyyyKS 

4, 104 Sttl®®. 

5, 105 pSyyyKJi 
6,106 iim^^s 

7, 107 ^f-vy^S 
« 8,108 

9, 109 Zn-^Wl 

10, 110 jftfK 

11, 111 vy.^ 

12, 112 7*nyy| 

13, 113 pfa^^ hi 

14, 114 pmmm 

15, 115 nfflamffi 
2 0 Si K-7*S 




i 



® M 2001-94206 (P2001 -94206A) 




• . ft §32001-94206 (P2001-94206A) 

V 



(12) 



[071 [H8l 




(b) 



ft M 2001 -94206 (P2001 -94206A) 




(19) 



I^HJ JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number 2002204034 A 

(43) Date of publication of application: 19.07.02 



(51) int. CI H01S 5/343 
H01L 21/205 




(21) Application number: 2001273071 


(71) Applicant: 


SHARP CORP 


(22) Date of filing: 10.09.01 


(72) Inventor: 


OKUBO NOBUHIRO 


(30) Priority: 31.10.00 JP 2000331623 









(54) SEMICONDUCTOR LASER ELEMENT AND 
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(57) Abstract: 

PROBLEM TO BE SOLVED: To solve a problem that an 
active layer region near to an edge face of a laser 
resonator tends to generate COD and the maximum 
optical output at high output driving time is lowered, 
and a sufficient long term reliability cannot be obtained. 

SOLUTION: The semiconductor laser element includes a 
quantum well active layer 103 including a well layer and 
a barrier layer laminated on a semiconductor substrate 
101. A band gap of the quantum well active layer 103 in 
a region near to the edge face of the resonator is 
larger than a band gap of the quantum well active layer 
103 in an inner region in the resonator. Both the well 
layer and the barrier layer in the active layer 103 
include a ll-group atom and the problem mentioned above 
is solved. 
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